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Abstract: In this paper, we introduce the idea of neutrosophic cubic translation (NCT) and neutrosophic cubic 
multiplication (NCM) and provide entirely new type of conditions for neutrosophic cubic translation and 
neutrosophic cubic multiplication on BF-algebra. This is the new kind of approach towards translation and 
multiplication which involves the indeterminacy membership function. We also define neutrosophic cubic 
magnified translation (NCMT) on BF-algebra which handles the neutrosophic cubic translation and 
neutrosophic cubic multiplication at the same time on membership function, indeterminacy membership 
function and non-membership function. We present the examples for better understanding of neutrosophic cubic 
translation, neutrosophic cubic multiplication, and neutrosophic cubic magnified translation, and investigate 
significant results of BF-ideal and BF-subalgebra by applying the ideas of NCT, NCM and NCMT. Intersection 
and union of neutrosophic cubic BF-ideals are also explained through this new type of translation and 
multiplication. 


Keywords: BF-algebra, neutrosophic cubic translation, neutrosophic cubic multiplication, neutrosophic cubic 
BF ideal, neutrosophic cubic BF subalgebra, neutrosophic cubic magnified translation. 


1. Introduction 


Zadeh [1] presented the theory of fuzzy set in 1965. Fuzzy idea has been applied to different algebraic structures 
like groups, rings, modules, vector spaces and topologies. In this way, Iseki and Tanaka [2] introduced the idea 
of BCK-algebra in 1978. Iseki [3] introduced the idea of BCI-algebra in 1980 and it is obvious that the class of 
BCK-algebra is a proper sub class of the class of BCI-algebra. Lee et al. [4] studied the fuzzy translation, 
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(normalized, maximal) fuzzy extension and fuzzy multiplication of fuzzy subalgebra in BCK/BCI-algebra. Link 
among fuzzy translation, (normalized, maximal) fuzzy extension and fuzzy multiplication are also discussed. 
Ansari and Chandramouleeswaran [5] introduced the idea of fuzzy translation, fuzzy extension and fuzzy 
multiplication of fuzzy B ideal of B-algebra and investigated some of their properties. Satyanarayana [6] 
introduced the concepts of fuzzy ideals, fuzzy implicative ideals and fuzzy p-ideals in BF-algebras and 
investigate some of its properties. Andrzej [7] defined the BF-algebra. Lekkoksung [8] focused on fuzzy 
magnified translation in ternary hemirings, which is a extension of BCI / BCK/Q / KU / d-algebra. Senapati et 
al. [9] have done much work on intuitionistic fuzzy H-ideal in BCK/BCI-algebra. Jana et al. [10] wrote on 
intuitionistic fuzzy G-algebra. Senapati et al. [11] studied fuzzy translations of fuzzy H-ideals in BCK/BCI- 
algebra. Atanassov [12] introduced the intuitionistic fuzzy sets. Senapati [13] investigated the relationship 
among intuitionistic fuzzy translation, intuitionistic fuzzy extension and intuitionistic fuzzy multiplication in 
B-algebra. Kim and Jeong [14] defined the intuitionistic fuzzy structure of B-algebra. Senapati et al. [15] 
introduced the cubic subalgebras and cubic closed ideals of B-algebras. Senapati et al. [16] discussed the fuzzy 
dot subalgebra and fuzzy dot ideal of B-algebras. Priya and Ramachandran [17] worked on fuzzy translation 
and fuzzy multiplication in PS-algebra. Chandramouleeswaran et al. [18] worked on fuzzy translation and fuzzy 
multiplication in BF/BG-algebra. Jana et al. [19] studied the cubic G-subalgebra of G-algebra. Smarandache 
[20,21] extended the intuitionistic fuzzy set, paraconsistent set, and intuitionistic set to the neutrosophic set 
through Several examples. Jun et al. [22] studied the Cubic set and apply the idea of cubic sets in group and 
gave the definition of cubic subgroups. Saeid and Rezvani [23] introduced and studied fuzzy BF-algebra, fuzzy 
BF-subalgebras, level subalgebras,fuzzy topological BF-algebra. Jun et al. [24] defined the neutrosophic cubic 
set introduced truth-internal and truth-external and discuss the many properties. Jun et al. [25] investigated the 
commutative falling neutrosophic ideals in BCK-algebra. C. H. Park [26] defined the neutrosophic ideal in 
subtraction algebra and studied it through several properties, he also discussed conditions for a neutrosophic set 
to be a neutrosophic ideal along with properties of neutrosophic ideal. Khalid et al. [27] investigated the 
neutrosophic soft cubic subalgebra through significant characteristic like P-union, R-intersection etc. Khalid et 
al. [28] interestinly investigated the intuitionistic fuzzy translation and multiplication through subalgebra and 
ideals. Khalid et al. [29] defined the T-neutrosophic cubic set and studied this set through ideals and subalgebras 


and investigated many results. 


The purpose of this paper is to introduce the idea of neutrosophic cubic translation (NCT), neutrosophic cubic 
multiplication (NCM) and neutrosophic cubic magnified translation (NCMT) on BF-algebra. In second section 
we discuss some fundamental definitions which are used to develop the paper. In third’s first subsection we 
discuss the neutrosophic cubic translation (NCT) and neutrosophic cubic multiplication (NCM) of BF 
subalgebra. In second subsection we discuss the neutrosophic cubic translation (NCT) and neutrosophic cubic 
multiplication (NCM) of BF ideal. In third subsection we discuss the neutrosophic cubic magnified translation 
(NCMT) of BF ideal and BF subalgebra. 


2 Preliminaries 


First we discuss some definitions which are used to present this paper. 
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Definition 2.1 [3] An algebra (Y,*,0) of type (2,0) is called a BCI-algebra if it satisfies the following 


conditions: 
i) (ty * tz) * (t, * tz) S (ty * ty), 
li) ty * (ty * tz) St, 
iii) ty St, 
iv) t, St, andt, St, >t, =ty, 
v) t; <0 >t, =0, where t, < tz is defined by t, * tz = 0, forall t,,t2,t3 € Y. 


Definition 2.2 [1] An algebra (Y,* ,0) of type (2,0) is called a BCK-algebra if it satisfies the following 


conditions: 
i) (ty * tz) * (t, * tz) S (tz * ty), 
ji) t, * (ty *t.) Sty, 
iii) ty St, 
iv) ty St, andt, St; >t; =ty, 
v) O<t, >t, = 0, where t, < ty is defined by t, + tz = 0, forall t,,t,,t3 € Y. 


Definition 2.3 [7] A nonempty set Y with a constant 0 and a binary operation * is called BF—algebra when it 


fulfills these axioms. 

i) t; +t, =0 

ii) t; *0=0 

iii) O* (t, *t,) =t, *t, forall t,,t, EY. 
A BF-algebra is denoted by (Y,* ,0). 


Definition 2.4 [7] Let S be a nonempty subset of BF-algebra Y, then S is called a BF-subalgebra of Y if t, * 
t. € S, forall t,,t, € S. 


Definition 2.5 [6] Let Y ba a BF-algebra and | is a subset of Y, then I is called a BF ideal of Y if it satisfies 


the following conditions: 
i) OE], 
ii) t, *t, El andt, El >t, EL. 


Definition 2.6 [6] Let Y be a BF-algebra. A fuzzy set B of Y is called a fuzzy BF ideal of Y if it satisfies the 


following conditions: 

1) K(O) = K(t,), 

li) K(t,) = min{k(t, * t,), K(t2)}, for all t,,t, € Y. 
Definition 2.7 [1] Let Y be a group of objects denoted generally by t,. Then a fuzzy set B of Y is defined as 
B= {<t,,kp(t,) > |t, © Y}, where kg(t,) is called the membership value of t, in B and Kg(t,) € [0,1]. 


Definition 2.8 [23] A fuzzy set B of BF-algebra Y is called a fuzzy PS subalgebra of Y if K(t, *t2) = 
min{k(t,), K(tz)}, forall t,,t, € Y. 
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Definition 2.9 [4,5] Let a fuzzy subset B of Y and a € [0,1 — sup{kgp(t,)|t, € Y}]. A mapping (Kg)2/Y € 
[0,1] is said to be a fuzzy a translation of kg if it satisfies (Kg)}(t,) = Kp(t,) +a, forall t, € Y. 


Definition 2.9 [4,5] Let a fuzzy subset B of Y and a € [0,1]. A mapping (Kg)M:Y > [0,1] is said to be a 
fuzzy a multiplication of B if it satisfies (kg)M(t,) = a. (Kg)(t,), forall t, € Y. 
Definition 2.10 [12] An intuitionistic fuzzy set (IFS) B over Y is an object having the form B= 
{(t,, Kg (ty), Ug(t,))|t, € Y}, where kg(t,):Y > [0,1] and vg(t,)|Y > [0,1], with the condition 0< 
Kp(t,) + up(t,) <1, for all t; € Y. Kg(t,) and vg(t,) represent the degree of membership and the degree 
of non-membership of the element t, in the set B respectively. 
Definition 2.11 [12] Let B = {(t,, kg(t,), vg(t,))|t, € Y} and B = {(t,, kg (t,), vg(t,))|t, 
€ Y} be two IFSs_ on Y. Then intersection and union of A and B are indicated by ANB and AUB 
respectively and are given by 
ANB = {(t, min(Ka(t,), kg (t,)), max(va (ty), Vg (ts )))Itr € 3, 
AUB = {(t,, max(Ka (ty), kp (ti)), min(va (ty), Up (t1)))It € Y}. 

Definition 2.12 [14] AnIFS B = {(t,, kg(t,), Ug(t,))|t; © Y} of Y is called an IFSU of Y ifit satisfies these 
two conditions: 

(i) kKp(t; * tz) = min{kg(t), kp (t2)}, 

(ii) Up(t, * tz) < max{up(t,), Ug(tz)}, for all t,,t, € Y. 
Definition 2.13 An IFS B = {(t,, kg(t,), Ug(t,))|t; € Y} of Y is said to be an IFID of Y if it satisfies these 
three conditions: 

(i) kg(0) = kg(t1), Up (0) S Up(tr), 

(ii) kg (t,) = min{Kkg(t; * tz), Kp (tz )}, 

(iii) Ug(t,) < max{ug(t, * tz), vg(t2)}, for all t,t, € Y. 
Definition 2.14 [8] Let k bea fuzzy subset of Y, a € [0,T] and 6 € [0,1]. A mapping Kpa lY [0,1] is said 
to be a fuzzy magnified Ba translation of « if it satisfies: KB a (ty) = B.k(t,) + a forall t, € Y. 

Jun et al. [22,24]introduced neutrosophic cubic set and investigated several properties. 


Definition 2.15 [24] Suppose X be a nonempty set. A neutrosophic cubic set in X is pair C = (k,o) where 
K = {(ty3 Ke (tz), Ky (ty), Ky(t,)) [t; © X} is an interval neutrosophic set in X and oF 
{(ty; Og(t,), 0 (t,), On (tz )) |t, © X} is a neutrosophic set in X. 

Definition 2.16 [15] Let C = {(t,, k(t,), o(t,))} be a cubic set, where K(t,) is an interval-valued fuzzy set in 


X, o(t,) is a fuzzy set in X. Then C is cubic subalgebra under binary operation " *”, if following axioms are 


satisfied: 


i) K(t, * t,) = rmin{k(t,), K(t,)}, 
ii) o(t, * tz) < max{o(t,), o(t,)} V t,,t, EX. 
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Definition 2.17 [28] Let A = (Kg, U,) be an IFS of G-algebra and let a € [0, ¥]. An object of the form Al, = 
((ka)d, (Va)2) is called an intuitionistic fuzzy a-translation (IFAT) of A when (Kq)}(t,) = Ka(t,) + @ and 


(vq)e(t1) = va(t,) — a forall t, € Y. 


3. Translative and Multiplicative Interpretation of Neutrosophic Cubic Set 
For our simplicity, we use the notation B = (Kp, p,Ur,p) for the NCS B = {(t,, Kpy p(t), Upp p(ty)) [ty © Y}. 
In this paper, we used 7 = [1,1] —rsup{kppy(t))|t; EY} , ¥=rinf{kp(t,)|t, EY} , T=1- 
sup {Urry (ty) ty E Y}, £ = inf{up(t,)|t, E Y for any NCS B = (Kr pp, Ur iF) of Y. 


3.1. Translative and Multiplicative Interpretation of Neutrosophic Cubic Subalgebra 


Definition 3.1.1 Let B = (kp, p,Ur;p) be a NCS of Y and for Ky;p, a, B € [[0,0], 7] and y € [[0,0], ¥], 
where for Ur;p, a, 8 € [0,F] and y € [0,£]. An object of the form Be ay = (Cer rragy» (UriF apy) is 
called a NCT of B, when (kp) 2 (ty) = Kp(t,) +a, (11) (tr) = Kp(t,) + B, (Ke) (ty) = Kp(t,) —y and 
(Up )a(ti) = Vr(ty) + a, (v)p(tr) = vp(tr) + B, (Up) }y(ti) = Vp(ti) — y forall ty € Y. 


Example 3.1.1 Let Y = {0,1,2} be a BF-algebra with the following Cayley table: 


- 0 1 2 
0 0 1 2 
1 0 0 1 
2 0 2 0 


Let B = (ky) p, Upp) be a NCS of Y is defined as 


(04,08) Aftp=0 
a is [0.4,0.7] if otherwise 


_( [02,04]  ift; =0 
(th) = [0.5,0.7] if otherwise 


_(¢ [04,06]  ift, =0 
Kr(t1) = { [0.3,0.8] if otherwise 


and 
0.1 ift; =0 
t = 
vr(t) { 0.4 = if otherwise 
0.2 ift, =0 
t)= 7 
vith) { 0.3 if otherwise 
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0.5 if ty = 0 
0.7 ‘if otherwise. 


Up(t1) = { 
Then B is a neutrosophic cubic subalgebra. Here we choose for Ur; p, « = 0.01, 8 = 0.02, y = 0.03, and for 
Kryr, & = [0.1,0.2], B = [0.2,0.25], y = [0.2,0.3] then the mapping B’: Y > [0,1] is given by 


: _( [02,05]  ift, =0 
(Kr YPoaoa(ty) = | [0.5,0.9] if otherwise 


z 7 [0.4, 0.7] ift, =0 
(1) fo.2,0.25](t1) x { [0.7,0.95] if otherwise 


n _{ [02,03] — ift,=0 
(KF )jo.2,0.3](t1) = { [0.1, 0.5] 


if otherwise 
and 
(vr)bor(ts) = { vat ae 
(VDBoalts) = { es fee 
(ros) ={ O67 stotherwise 
which imply (Kr)foao2j(ts) = Kr(ti) + [0.1.0.2], (K))fo20.28)(tr) = Ki(tr) + [0.20.25], 


(Kp) f0.2,0.3) (ta) = Kp(t,) — [0.2,0.3] and (Vr)G.o1(ti) = Vr(ti) + 0.01 , (pdo2(ti) = vi(tr) + 0.02 , 
(Up)}.03(t1) = Up(t,) — 0.03 for all t; € Y. Hence B™ is a neutrosophic cubic translation. 


Theorem 3.1.1 Let B be a NCSU of Y and for ky pf, a, B € [[0,0], 7] and y € [[0,0], ¥], where for uy; p, 


a,B € [0,I'] and y € [0,£]. Then NCT By gy of B isa NCSU of Y. 


Proof. Assume t;,t, € Y. Then 
(kp )a(ty * ty) = Kp(t, *t,) +a 
> rmin{kr(t,), Kp (tz)} + a 
= rmin{ky(t,) + a, Kp(ty) + a} 
(Kr)a(tr * ta) = rmin{(Kr)a(t1), (Kr)a(ta)}, 
(ip (tr * te) = Ky(ty * tr) + B 
> rmin{x;(t,), «(t,)} + B 
= rmin{k;(t,) + B, «(t2) + B} 
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and 


Hence NCT BI 


(Ky)g (ti * ta) = rmin{(K)g(t), (Kr) 6 (t2)}, 
(Kg)y (tr * tz) = kp(t, *t,) —y 

> rmin{kp(t,), Kp(tz)} —y 

= rmin{kp(t;) — y, kp(tz) — y} 


(Kp)y (ti * tz) = rmin{(Kp)y (tr), (Kr) (t2)} 


(Upa(ty * tz) = Up(ty * tz) +a 

< max{uy(t,), vp(t2)} + a 

= max{u7(t,) + a, vr (tz) + a} 

(Ur)a(ts * te) = max{(vr)a(ti), Ur)a(ta)} 
(up) a(t *t2) =u, (t, +t.) +8 

< max{v;(t;), v;(tz)} + B 

= max{v;(t,) + B,v;(t2) + B} 

(vp (tr * tz) = max{(v,)6(t1), (Ug (ta)}, 


(up)y (ty *t2) = Up(t, * tp) -Y 


a,B,y 


< max{vp(t,), Up(t2)} — y 
= max{up(t,) — y, Up(t2) — y} 
(vp)7 (ty 415) = max{(Ug) (ty), (up)y (t2)}. 


of B isa NCSU of Y. 


Theorem 3.1.2 Let B be a NCS of Y such that NCT Bg, of B is a NCSU of Y for some Krpp OBE 


a,B,y 


[[0,0], 7] and y € [[0,0], ¥], where for vp;p, a, 8 € [0,I] and y € [0,£]. Then B isa NCSU of Y. 


Proof. Let B 


T 
a,B,y 


= (Cer rag. (UriFaBy) be a NCSU of Y for some ky p, «6 € [[0,0], 7] and ye€ 


[[0,0], ¥], where for vp;p, a, 6B € [0,T] and y € [0,£] and t,,t, € Y. Then 


Kp (ty * tz) +o = (Kr)a(tr * tz) 
= rmin{(Kr) q(t), (Kr)a(te)} 
= rmin{ky(t,) + a, Kp(t2) + a} 


Kp(t, * tz) +a = rmin{kp(t,), kp(tz)} + a, 


k(t, *t2) +B = (iq) (ta * tz) 
> rmin{() 8 (t1), (iq) g (ta)} 
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and 


which 


imply kr(t, *t,) = rmin{ky(t,), Kr(t2)} , 


= rmin{«;(t,) + B, K;(t2) + B} 


Ky (ty * tz) + B = rminfiy (ty), Ky(t2)} + B, 


Kp(ty * tz) —-y= (kp) y (th * tz) 
> rmin{(K)} (ty), (Ke) }(t2)} 
= rmin{k,g(t,) — y, Kp(t2) — y} 


Kp(t, * t2) — y = rmin{kp(t,), Kp(t2)} — y 


p(t; * tz) + a = (Up)a(ty * ta) 
< max{(vp) a(t), (Vr)a(tz)} 
= max{v7(t,) + a, vg(t2) + a} 


up(ty * tz) +a = max{ur(t,), vr(tz)} + a, 


Uj(ty * tz) + B = (ue (tr * ta) 
< max{(v,)4(t1), (og (t2)} 
= max{v,(t,) + B, Ug(t2) + B} 


Uy(ty * tz) + B = maxf{uj(t), vy(t2)} + B, 


Up(t, * tz) —-y= (Up)y (tr * ty) 
< max{(vg)}(t1), (Up)}(t2)} 
= max{ug(t,) — y, Up(tz) — y} 


up(t, * tz) — y = max{up(t,), Up(t2)} — yy, 


Ki (t, * tz) = rmin{k;(t,), Kj(t,)} , 


306 


Kp(t, * t2) 


= 


rmin{kp(t,),Kp(tz)}, and vp(t, * t,) S max{uy(t,), vp(tz)}, vy(ty * tz) S max{u;(t,), vj(t2)}, Up(t, * 


t2.) S max{up(t,), Up(t)}, for all t,,t. € Y. Hence B isa NCSU of Y. 


Definition 3.1.2 Let B be a NCS of Y and 6 € 


(CCKr)S) (KDE) (Ke)S), (Urs (ODS, (URS) — is 


called 


S.rep(tr) . Ces (ty) = 6.1 (ty) , (ep)3'(ty) = 6 p(t) 
5.0;(ty),(Ug)M(t,) = S.vp(t,) forall t, € Y. 


[0,1]. An object having the form Bj" 
a NCM of B, (Kr) § (ty) 


and (vp )§(ty) = S-vr(ty) . (ops(tr) 


when 


Example 3.1.2 Let Y = {0,1,2} be a BF-algebra with the following Cayley table: 
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- 0 1 2 
0 0 1 2 
1 0 0 1 
2 0 2 0 


Let B = (Ky, p, Upyp) be a NCS of Y is defined as 


Ker (t1) = (arene, eee 
k(t) = Cae ae 
Ke(ti) = te ie ae 
and 
Mat) a aoe 
m= ee ae 
Ur(ti) = Gy Tai. 


Then B is a neutrosophic cubic subalgebra, choose 6 = 0.01 for v and 6 = [0.1,0.2] for « then the mapping 
BMY > [0,1] is given by 


(kr) (0.2.0.2 (ta) = Caeat Pe Be 
(1)[0.1,0.2) (ta) - Cae a Fae wad 
(Kp)[o.1,02)(t1) = (nos oae Tees 
and 
(Ur)oior (ta) = bee aan 
(ur)oto1 (t) = aoe fo ae 
(vp)oo1(t1) = ae alae 
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which imply (Kr)Mso2y(ts) = er(tr)-[0.1,0.2] , (1M oa)(tr) = Kr(ts)-[0.1,0.2] , Ce) Maoai(ts) = 
kp(t,)-[0.1,0.2] and (vp)p'o1 (ti) = vr(ty). (0.01) ,  (uy)olor(t1) = y(t). (0.01), (Up)olor (1) = 
Up(t,).(0.01) for all t; € Y. Hence Bs is a neutrosophic cubic multiplication. 


Theorem 3.1.3 Let B be a NCS of Y such that NCM Bs! of B isa NCSU of Y forsome 6 € [0,1]. Then B 
is a NCSU of Y. 


Proof. Assume B®’ of B isa NCSU of Y for some & € [0,1]. Now forall t,,tz € Y, we have 
Kr(t, *t2).6 = (ter) 5 (ty * tz) 
> rmin{ (Ker) § (ti), (er) § (t2)} 
= rmin{ky(t,). 5, Kp (tz). 5} 


Kp(t *tz).6 = rmin{ky(t;), kp(tz)}. 6, 


k(t, *ty).5 = (M(t, * ty) 
> rmin{(K,)¥(t,), (kp s (t2)} 
= rmin{x,(t,). 5, k;(tz). 5} 


Ky (ty * tz).6 = rmin{iq (ty), Ky(tz)}. 6, 


Ke (ty 05) 8 Se) Cet) 

> rmin{(kp)§ (ti), (ke) § (t2)} 

= rmin{kp(t,). 8, Kp(t). 5} 

Kp(t, * ty). = rmin{xkg(t,), kp(to)}. 6 

and 

Up(ty * te). 6 = (Ups (ty * ty) 

< max{(vr)$ (ti), (Ur)§ (t2)} 

= max{v7(t,). 8, vp (ty). 5} 


Up(t, * t).6 = max{ur(t,), vr(tz)}. 4, 


Ui(ty * tz).6 = (upg (tr * te) 
< max{(vj)§' (ti), (us (t2)} 
= max{u,(t,). 5, v;(t,). 5} 


z(t, * tz).6 = max{u;(t), vj(tz)}. 6, 
Up(ty * tz).5 = (vp) § (ty * tz) 
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< max{(vp)§ (t), (Ur) § (t2)} 
= max{uUr-(t,). 6, Up(t,). 6} 
Up(t, * t2).6 = max{up(t,), vp(tz)}. 4, 
which imply Kr(t, *t2.) > rmin{kr(t,), Kp(tz)} , Ky (t, * tz) => rmin{k(t,), K(t.)} , Kp(t, *t2) = 


rmin{kp(t,),kp(tz)} and vur(t, * tz) < max{ur(t,), ur(tz)} , vy(t, * t2) S max {vj (ty), vj(tz)} , UpCtr * 
tz) S max{up(t,), Up(t,)} forall t,,t. € Y. Hence B isa NCSU of Y. 


Theorem 3.1.4 Let B be a NCSU of Y for 6 € [0,1]. Then NCM B3! of B isa NCSU of Y. 
Proof. Assume t,,t, € Y. Then 

Cee tye ta) = bet, ¥ ty) 

= 6.rmin{(kr)(t,), (Kr) (t2)} 

= rmin{6. Kr (t,), 6. k(t, )} 

= rmin{(kr)§' (t,), (Kr) § (tz)} 


(Kr)§ (ty * tp) = rmin{(Ky)§'(t,), (Kr) §'(t2)}, 


(iqy)§ (ty * tz) = 5. (ty * ty) 
=> 6.rmin{(k;)(t,), (ky) (t2)} 
= rmin{6. «;(t,), 5. ky; (t2)} 

= rmin{(K)§ (tr), (K1)§ (t2)} 


(Ky)§ (ty * to) = rmin{(Ky)§'(t,), (q)3 (te)}, 


(Kp) § (ti * tr) = 6. Kp(ty * ty) 

> 6.rmin{(kp)(t,), (kp) (t2)} 

= rmin{6. Kp(t,), 6. Kp(tz)} 

= rmin{(kp)§ (ty), (kp)§ (te)} 

(ie) (ty # ty) & rmin{(e HC), (eM (t)} 
and 

(up) gi (ty * to) = 5. ve (ty * ty) 

< 6.max{(v7)(t,), (Ur) (t2)} 

= max{6. vr(t,), 6. up (t2)} 

= max{(Kkg)§ (tr), (tp) (tz)} 


(ur)§ (ty * tz) < max{(vr)s'(t1), (Vp) f (ta)}, 


Mohsin khalid,Florentin Smarandache, Neha Andaleeb khalid and Said Broumi, Translative And Multiplicative 
Interpretation of Neutrosophic Cubic Set 


Neutrosophic Sets and Systems, Vol. 35, 2020 310 


(up M(t, * tz) = 6. u;(ty * tz) 
<6. max{(v,;)(t;), (u;)(t2)} 
= max{6. v;(t,), 6. vy (tz)} 

= max{(Kkg)§(t), (kp)§ (t2)} 


(Uys (ty * te) S max{(vp)§'(t), (OS (ta)}, 


(up) M(t, * tz) = 5. p(t, * tz) 
< 6. max{(vg)(t,), (Ug)(t2)} 
= max{6. Up(t,), 6. Up(t>)} 
= max{(Kg)§ (t1), (Kp) § (t2)} 
(vp)g (ty * te) S max{(vp)$ (tr), (UES (t2)}, 
which imply Kr(t, * ty) > rmin{kr(t,), Kp(t2)} , Ky (ty * tp) > rminfi,(t,), Kj(tz)} ,  Kp(ty * ty) > 


rmin{kp(t;),Kp(tz)} and vuy(t, * tz) S max{ur(t)), vr(t2)}, vjy(ty * tz) S max{u;(t,), vj(t2)}, vp(ty * 


t2) < max{up(t,), Up(tz)} for all t,t. € Y. Hence BS is a NCSU of Y. 


3.2 Translative and Multiplicative Interpretation of Neutrosophic Cubic Ideal 


In this section, neutrosophic cubic translation of NCID, neutrosophic cubic multiplication of NCID, union and 


intersection of neutrosophic cubic translation of NCID are investigated through some results. 


Theorem 3.2.1 If NCT Bo ay of B is a neutrosophic cubic BF ideal, then it fulfills the conditions (K;)](t, * 


(to *t1)) = Cer)a(ta), Cerdp(tr * (te * tr) = Cag (te). Cee )y (tr * (te * th) = (Ke) y (te) and (vp)a(t * 
(tz *t)) S (vp )a(ta), (upp (tr *(t,*t))) S (vg (te), (vp) } (ty *(t,*t))) S (Up) } (tz). 


Proof. Let NCT Bay of B be a neutrosophic cubic BF ideal. Then 


(Kr )a(ty * (tz *t,)) = Kp(ty * (tz *t,)) +o 

= rmin{ky(t, * (ty * (tz *t1))) +a, Kp(tz) + a} 
= rmin{k,;(0) + a, Kr(t2) + a} 

= rmin{(Kr)q(0), (Kr) @(tz)} 


(Kr) (ty *(t, *t,)) = (kp) Q(t), 


(1) o(ty * (t, *t,)) = k(t, * (t, *t,)) +B 
= rmin{k;(tz * (t, * (tz * t1))) + B, Ky (tz) + B} 


= rmin{k,(0) + B, «;(t2) + B} 
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and 


= rmin{(K)4 (0), (1) g(t2)} 


(iq) a (ty *(t, *t)) = (Ky)g (te), 


(Kp)y (ty * (tz * ty) = Kp(ty * (tp *t1)) —y 

> rmin{kp(t, * (ty * (tz * t1))) — y, Ke(tz) — y} 
= rmin{«p(0) — y, Kp(tz) — y} 

= rmin{(kg)} (0), (kp)}(tz)} 


(Kp) y (ty *(t, *t,)) = (Kp) (tz) 


(Ur )a(ty * (tz *ty)) = up(ty * (tz * ty) +0 

S max{vuy(ty * (ty * (t, *t,))) +a, vp(tz) + a} 
= max{v7(0) + a, ur(t2) + a} 

= max{(v7)q(0), (Ur)a(tz)} 


(vr) a(t *(t, *t,)) = (Ur) Q(t), 


(vats * (te * ty) = p(t, * (t, *t,)) +B 

< max{u;(tz * (t, * (tz * t,))) + B, vu; (tz) + B} 
= max{v,(0) + B, vu; (t,) + B} 

= max{(v,)5 (0), (vp)6 (t2)} 


(upp (tr *(t2*t))) = (vy) a(te), 


(Up)y (tr * (ty * ty) = Up(ty * (t, *t,)) -y 

S max{up(ty * (ty * (tz *t1))) — v, UR(t) — vy} 
= max{up(0) — y, Up(tz) — Y} 

= max{(Up)y (0), (Up)y(t2)} 


(up)y (ty *(t, *t,)) = (Up) (tz). 


Hence (kr)q(ty * (tz *t1)) = (Kr)a(te) , (xy) (tr *(t2*t))2 (iz) g (ta) »  (Kp)y (ty * (ty *ty)) = 
(p)p(tz) and (v_)e(ty * (tz *ti)) S Wra(te) . (UDs(tr * (te *t1)) S DBlte) » CRY (tr * (he * 
t1)) S (Up) } (ta). 


Theorem 3.2.2 Let B be a NCID of Y and for Ky; p, a, B € [[0,0], 7] and y € [[0,0], ¥], where for uy p, 
a,8 € [0,I'] and y € [0,£]. Then NCT Bg, of B isa NCID of Y. 


a,B,y 


Proof. Let B be a NCID of Y and for kryp, a 8 € [[0,0], 7] and y € [[0,0], ¥], where for Upjp, a, B € 
[0,T] and y € [0,£]. Then (Kr) (0) = kp(0) + a > er(tr) + = (kr)a(tr) , (1g (0) = K)(0) +B = 
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(ty) + B= Cq)p(ti) . Ckp)¥(O) = Kp(O) — y = kp (ty) — vy = (ep) (th) and (vz) Z(0) = v-(0) tas 
Ur(ty) +a = (Ve)a(ty) . (DRO) =v,(0) +B Sut) +B = WDE) . (p)¥O) =vp(0) -y S 
Up(t,) -yY = (up)y (ty ). So 


(kp )a(t) = Kp(t,) + o 

> rmin{ky(t, * tz), Kr(tz)} +a 

= rmin{ky(t, * tp) + a Kp(ty) + a} 

(kp)a(tr) = rmin{(kp) a(t, * tz), (Kr)a(te)}, 

(xf (tr) = Kr(ty) +B 

> rmin{k,(t, * tz), K(t2)} + B 

= rmin{k,(t, * tz) + B, «j(tz) + B} 

(Ky) f(t) = rmin{(K,)§ (ty * te), (Kp (te)}, 

(kp)a(t1) = kr(ti) —y 

> rmin{kg(t, * tz), Kp(t2)} —y 

= rmin{kp(t, * tz) — y, Kp(tz) — y} 

(kp) 7 (t,) = rmin{ (Kp) 2 (ty * tz), (kp) F(ty)} 
and 

(vr)a(ti) = vr(ti) + a 

< max{ur(t; * tz), vp(tz)} + a 

= max{uz(t, * tz) + a,v7(t,) + a} 

(vpa(ty) = max{(Up)a(tr * tz), Vr)a(te)}, 

(ve (tr) = v(t.) + B 

< max{v,(t, * t2), U;(t2)} + B 


= max{u;(t; * tz) + B,vy(t2) + B} 
(vp) a (tr) = max{(u))g (ty * tp), (v;)g(t2)}, 


(vp)y (ti) = Up(ty) —y 
< max{u;(t, * t,), Up(t2)} — y 
= max{u,(t, * t) — y, Up(tz) — y} 


(vp)y (ti) = max{(Up)y(ty * ty), (Up)y (te) }, 
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for all ty,t. € Y and for Kyyp, a, 8 € [[0,0], 7] and y € [[0,0],¥], where for uy;p, a,B € [0,F] and y € 


[0, £]. Hence Big, of B is a NCID of Y. 


Theorem 3.2.3 Let B be a neutrosophic cubic set of Y such that NCT Bay of B is a NCID of Y for all 


Krzr, OB € [[0,0],7] and y € [[0,0], ¥], where for vp;p, a,B € [0,I] and y € [0,£]. Then B isa NCID of 
Y. 


Proof. Suppose Bees is a NCID of Y, where for Ky; p, a8 € [[0,0], 7] and y € [[0,0], ¥], and for vy; p, 


a,B € [0,I'] and y € [0,£] and t,,t, € Y. Then 


Kr (0) + a = (Kr) @(0) = (Kr)a(tr) = Kr(ty) + o, 
K,(0) + B = (Ky) (0) = (Kg (tr) = Ki(t) + B, 
Kp (0) —y = (Kp)y (0) = (ke) y(t) = kp(t,) —y, 


and 


Up(0) + & = (¥7)G(0) S (Ur)a(ti) = vr(ti) +. 

v1(0) + B = (v)g(0) S (Dg (tr) = I(t.) + B 

Up(0) — y = (Up) ¥(0) S (Up)y (tr) = Ue(tL) — ¥, 
which imply K7(0) > Ky(t,), (0) > (ty), Kp(0) > Kp(t,) and vp(O) < vp(t,), v,(0) < v;(t,), 
Up(0) < up(t,), now 

Kr(ty) + @ = (Kp )o (ty) = rmin{(kp)E(t, * te), (kp)a(te)} 

= rmin{kp(t, * ty) + a, Kp(tr) + @ 


Ky (t,) + a = rmin{Kr(t, * tz), Kp(t2)} + a, 


Ki(tr) + B = (ky) a (tr) = rmin{(1q)g (tr * te), (Kg (t2)} 


= rmin{k,(t, * t2) + B, K(t2) + B} 


Ky (t,) + B = rmin{k;(t, * tz), Kj(t2)} + B, 


Ke(ty) — y = (kp)y(t,) = rmin{(Kkp)y (tr * tz), (ke)y(te)} 
= rmin{kp(t; * tz) — y, kp(tz) — y} 
kp(ti) — y = rmin{kp(t; * tz), Kp(t2)} —y, 
and 
Up(ty) + & = (Up)a(tr) S max{(Ur)a (tr * te), (Ur)a(te)} 


= max{vu7(t, * t2) +, ur (tz) + a} 
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up(ty) + a = max{ur(t, * tz), vr(t2)} + a, 
u,(t,) + B= (vp a(tr) < max{(u))@ (ty * tp), (vg (t2)} 
= max{u;(t; * tz) + B, uy(t2) + B} 


u,(t,) + B = max{u,(t, * tz), vj(t2)} + B, 


Up(ti) —Y = (Up)y(tr) S max{(up)y (tr * te), (UE) y(te)} 

= max{up(t; * tz) — y, Up(tz) — y} 

Up(ty) — Y = max{up(t, * tz), Up(t2)} —, 
which imply «p(t,) > rminficp(t, * tz), ep(te)}, Ky(t,) > rminfie(t, * tz), K(ty)}, Kp(ty) > rminfKe(t; * 
tz), Kp(tz)} and up(t,) < max{ug(t, * ty), vp(tz)} , vy (t,) < maxf{u;(t; * tz), u;(tz)},  Ue(ty) < 


max{Up(t, * tz), Up(t2)} for all t;,t. € Y. Hence B isa NCID of Y. 


Theorem 3.2.4 Let B be a NCID of Y for some kr ,, a, 6 € [[0,0], 7] and y € [[0,0], ¥], where for uyyp, 


a,B € [0,T] and y € [0,£]. Then NCT Bupy of B isa NCSU of Y. 


Proof. Assume t;,t, € Y. Then 
(ipa (ty * ty) = Kp(ty *t,) +a 
> rminfip(ty * (ty * tp), Kp (ty)} + 0 
= rmin{ir(0), Kp(tz)} + a 
> rminfir(t,), Kp (ty)} + 0 
= rmin{kp(t,) + a, Kp(ty) + a} 
(ipa (ty * tz) = rmin{(Kr)a(tr), (er)a(te)} 


(Kr)a(ty * tp) = rmin{(Kp)¢ (tr), (ier)a(te)}, 


(Ky) p(t *t2) = k(t, *t2) +B 


> rmin{k;(tz * (t, * tp)), K(tz)} + B 

= rmin{x;(0), K;(t2)} + B 

> rmin{x;(t,), K(t2)} + B 

= rmin{i(t,) + B, Kj (t,) + B} 

(Ky) f(t * te) = rmin{ (Ky) f(t), (Ky 6 (t2)} 


(Ky)g (ti * ta) = rmin{(K)g(t1), (Kr) 6 (t2)}, 


(Kp) } (ty * tp) = Kp(t, *t2) -Y 
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> rmin{kg(t, * (ty * tz), Kp(tz)} —Y 

= rmin{kp(0), kp(tz)} — y 

> rmin{k,(t,), Kp(t)} — y 

= rmin{kp(t,) — y, Kp(t2) — y} 

(Kp) 7 (ty * tz) = rmin{(Kp)} (ty), (Kg) }(t2)} 

(kp) T(t, * ty) > rmin{(kp)7(t,), (Kp) T(ty)} 
and 

(Ur)a(ti * tz) = vr(t, * te) +a 

< max{ur(ty * (t, * tz)), Ur(t2)} + a 

= max{v7(0), vp(tz)} + a 

< max{u7(t,), vp(ty)} + a 

= max{v7(t,) + a, vp(t,) + a} 

(Ura (ts * t) = max{(vr)a(tr), (Ur)a(ta)} 


(Ura(tr * tz) < max{(vr)a(t), Vr)a(te)}, 


(up) a(ty * tz) = vy (ty *t2) +B 

< max{v;(t, * (t, * t2)), V7 (t2)} + B 

= max{v;(0), v;(tz)} + B 

< max{u,(t,), v;(ty)} + B 

= max{v,(t,) + B,v;(t2) + B} 

(vp A(tr * to) = max{(v,)5 (t,), (vf (t2)} 


(vy) g(t * te) < max{(v)p (tr), (Up (ta)}, 


(Up)y(ty * tz) = Up(ty * ty) —Y 

< max{up(t, * (ty * tp), Up(t2)} — 

= max{up(0), Up(tz)} — y 

< max{up(t,), Up(tz)} — Y 

= max{Up(t,) — y, Up(tz) — y} 

(Up)y (ty * ty) = max{(vp)y(ty), (UE)y(t2)} 
(Up)y (ti * tz) S max{(Up)y(t1), (UE)y (t2)}. 


Hence B!,,, isa NCSU of Y. 


a,B,y 
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Theorem 3.2.5 If NCT Bay of B is a NCID of Y for some Kyyp, a, 8 € [[0,0], 7] and y € [[0,0], ¥], and 


for Upp, a, B € [0,T] and y € [0,£]. Then B is a NCSU of Y. 


Proof. Suppose Big of B isa NCID of Y. Then 


(ier) (ty * tz) + = (era (ty * te) 

> rmin{(Ky) Z(t * (ty * t2)), (Kp) E(t2)} 
= rmin{(Kkr)4(0), (kr)a(t2)} 

> rmin{(kr)a (tr), (kr) a(te)} 

= rmin{ky(t,) + a, Kp(t2) + a} 


(Kp)(ty * t2) +a = rmin{ky(t,), Kr(t2)} + a, 


(Ky)(t, * tz) + B= (Kp (tr * te) 

> rmin{ (iy) (ty * (ty * ty), (Ky) A (to)} 
= rmin{(K;)§(0), (a) (t2)} 

> rmin{ (Ky) 4 (tr), (K1)p(t2)} 


= rmin{k;(t,) + B, K;(t2) + B} 


(y)(ty * t2) + B= rminfiq(t;), mj (t2)} + B, 


(Kp) (ty * to) —y = (Kp)y (ty * te) 

> rmin{(Kp)y (tz * (t, * tz), (ke) y(te)} 

= rmin{(Kp)y (0), (Kp) y (t2)} 

= rmin{(Kp)y (t1), (ip) y (t2)} 

= rmin{kp(t;) — y, kp(tz) — y} 

(Kp) (ty * tz) — y = rmin{kp(ty), Kp(tz)} — y 
> Kp(ty * tz) = rmin{ky(t,), kp(t2)}, k(t, * tz) = rminf{ic;(t,), «j(tz)} and Kp(t, * tz) 
=> rmin{kp(t,), Kp(t2)} and now 

(Up)(ty * ty) + a = (Up)a(ty * tr) 

S max{(Up)a(ty * (ty * te)), Ur)a(te)} 

= max{(vr)4a(0), (Ur)a(te)} 

< max{(vp)a(ty), (Ur)a(ta)} 

= max{u7(t,) + a, vp(tz) + a} 


(vp)(t, * tz) + a = max{vyr(t,), vp(tz)} + a, 
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(vj) (ty * tz) + B = (pg (th * tz) 

< max{(v1)§ (te * (ty * te)), (U)p(te)} 
= max{(v;)g(0), (op (t2)} 

< max{(v,)6(tr), (Upp (t2)} 

= max{v;(t,) + B,v; (tz) + B} 


(up) Gy * tz) + B = max{v;(t,), vj(t2)} + B, 


(Up)(ty * tr.) —Y = (Up)y (ty * ty) 

< max{(vp)y (te * (tr * t)), (UR)y (t2)} 

= max{(vp)y (0), (Up)y (t2)} 

< max{(vp)y (tr), (Ur)y(t2)} 

= max{Up(t1) — y, Up(t2) — y} 

(Up) (ti * t) — y = max{up(ty), Up(tz)} — y 
> vr(t; * tz) S max{u7(t,), vp(tz)}, v(t, * tz) S max{u,(t,), v;(tz)} and Up(t, * tz) < 
max{vUp(t,), Up(tz)}. Hence B is a NCSU of Y. 


Theorem 3.2.6 Intersection of any two neutrosophic cubic translations of a neutrosophic cubic BF ideals B of 


Y is aneutrosophic cubic BF ideal of Y. 


Proof. Suppose Bees and Burpy’ are two neutrosophic cubic translations of neutrosophic cubic BF ideal B 
and C of Y respectively, where for Bi g,,, for Kryp 4B € [[0,0], 7], y € [[0,0], ¥], for upp, a, B € [0,T], 


a,B,y> 
y € [0,£] and for Bo aa for Kryp @’,B’ € [[0,0], 7], y’ € [[0,0], ¥], for upp, a’, B’ € [0,T], y’ € [0, £] 
and asa’, B < B’, y <y’ as we know that, B 


T 


eax are neutrosophic cubic BF ideals of Y. So 


T 
and Bal ply 


(ep) & 9 (ep) Fr) (ty) = rmin{ (ep) 4g (ty), (Kr) Fr (ty)} 
= rmin{ky;(t,) + a, Kp (t,) + a’} 
= Kr(t)) +a 


(Cera 9 Cera (t) = Cer )a(ty), 


(Ce) B OM Cee (tr) = rmin{(1q)p (tr), (Ker (tr)} 
= rmin{k;(t,) + B, «(t1) + BY 

= k(t) +B 

(Ces 9 (gr )(t1) = (p(t), 
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(Ckp)y 9 (ep) )(tr) = rmin{(Kp)y (tr), (Ke) y(t} 
= rmin{kp(t,) — y, kp(t,) — y'} 
= kp(t)) — y’ 
(Cee)T A Cp) (tr) = Cee) (ty) 
and 
(ra (Ur)y (tr) = max{(vp)a(t1), Ur) q(t} 
= max{v7(t,) + a, vp(ty) + 0} 
= vr(t,) +0’ 
(na Ure (tr) = Wr)gr (ty), 


((u)hO (U)FI(ta) = max{(vy)h (t.), ODF} 
= max{uj(ty) + B,vi(t,) + BY} 

= v(ty) + B 

(CODEN (WH) Ct) = (Fr Ct, 


(Wp)y 9 (Up) y(t) = max{(Vp)y (tr), (Up) y(t} 
= max{up(t,) — y,Up(t,) — y'} 

= Up(t,) —Y 

(Wr)y 9 (Up) (th) = Wr) y(t). 


Hence Biay nN Burpy! is a neutrosophic cubic BF ideal of Y. 


Theorem 3.2.7 Union of any two neutrosophic cubic translations of a neutrosophic cubic BF ideals B of Y is 


a neutrosophic cubic BF ideal of Y. 


T 
a,B,y 


of Y respectively, where for B) for Kpyp, o B € [[0,0], 7], y € [[0,0], ¥], for vpyp, a BE [0,T], ye 


Proof. Suppose B and Burpy! are two neutrosophic cubic translations of neutrosophic cubic BF ideal B 


a,B,y? 
[0,£] and for Baran for Kpyr a’, B’ € [[0,0],7], y’ € [[0,0], ¥], for vprp, a’, B’ € [0,F], y’ € [0,£] and 
a>a’',B =’, y=y’ as we know that, Bay and Bi g/.y’ are neutrosophic cubic BF ideals of Y. Then 


(Cerda U (ker) Q/) (ty) = rmax{ (Ker) g(t), (ker) Qr (tr) 
= rmax{«y(t,) + a, Kp(t,) +a} 
= Kr(t)) +a 


(Cera U Cera (t) = Cer )a(ty), 


(CKD YU (ia)gr)(tr) = rmax{(K,) 6 (tr), (Kr) gr (ta)} 
= rmax{k;(t,) + B, k;(t,) + B’} 

= k(t) + B 

(CKD YU Car (ti) = Cedp (ta), 
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(Ckp)y U (kp) (ti) = rmax{(Kp)y (t1), (ie) (t1)} 
= rmax{kp(t,) — y, Kp(t,) — y’} 

= kp(t1) — y' 

(Ciep)E U (Hep) (ty) = (ier) (ty) 


and 


(Cup) U (Up) ir) (ty) = min{(vp)Z (ty), (Vp) Ar(t1)} 
= min{ur(t,) + a, vp(t,) + a} 
= Ur(ti) +a’ 


(ona YU (Ure (tr) = (Ur) gr (ty), 


(DB Y &pDg (tr) = min{(vp) E(t), WDg (t1)} 
= min{v;(t,) + B, vy (t,) + B’} 

= u(t) +B’ 

(Cone YU WD— (tL) = CDE (ty), 


((vg)} U (vp) (ti) = min{(vp)} (ty), (Up) (t,)} 
= min{up(t,) — y, Up(t,) — v7} 
= up(t,) -Y 


(Cup)y YU (Wr) (tr) = Cry (tr) 


Hence Bggy U Bygry is a neutrosophic cubic BF ideal of Y. 


Theorem 3.2.8 Let B be a NCS of Y such that NCM B¢" of B is a NCID of Y for & € (0,1] then B isa 
NCID of Y. 


Proof. Suppose that BS is a NCID of Y for & € (0,1] and t,,t, € Y. Then &«7(0) = (ky)#(0) = 
(ep )§ (tr) = 5. Kp(ty), so Kp(0) S wep (t),5. (0) = (1e;)§'(0) = (e1)§'(t1) = 5. j(t), so (0) = Kj (ty), 
5.«p(0) = (ep)3'(0) = (Kp) (ti) = 6.Kp(ty), so Kp(0) > Kp(ty) and 6.v7(0) = (v7)§'(0) S Wr) F(t) 
= 6.Ur(ty), so v_(0) S$ vr(ty) , vj) = (FO) SOPs) =6 v(t), so v,(0) < u(t) , 
5.0p(0) = (Up)3'(0) S (vps (ti) = 6. Up(ty), so Up(O) < vp(t,). Now 


§.x7(t1) = (cr) Mt) 
> rmin{(Kr)# (ty * ta), (Kr) §(t2)} 
= rmin{6. «p(t, * tz), 6. kp (t2)} 


5. Kp(t,) = d.rminf{ip(t, * tz), Kr(tz)}, 


5. y(t.) = (1) 3'(ty) 
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> rmin{(k))§ (ty * tz), (Ky) § (t2)} 
= rmin{6.K,(t, * t,), 6.«;,(t,)} 


5. Ky (t,) = 6. rmin{t;(t, * tz), «(ty )}, 


5. kp (ty) = (kp)§ (tr) 
> rmin{(kp)§ (ti * tz), (kp) s'(t2)} 
= rmin{6. kp(t, * ty), 6. Kp(ty)} 
8. kp (ty) = d.rmin{kp(t, * ty), Kp(ty)}, 
so Kp (ty) > rminfier(ty * ty), kp(ty)}, Ky(t,) > rminfK;(ty * ty), 14(tz)} and —- p(t) > rminf{Kkp(t, * 


tz), Kp(tz)} and also 
5.up(t,) = (vp) M(t) 
< max{(vp)$ (ty * ty), (Ur) §'(tz)} 
= max{6. vr(t, * tz), 6. vp(tz)} 


5. vp (t,) = 6. max{ur(t, * tz), Up(tz)}, 


5.u,(t,) = (ups (tr) 
< max{(u)M (ty * tz), (Vp) M(t2)} 
= max{6. vy (ty * t2), 6. U; (tz )} 


6.u;(t,) = 6.max{u,(t, * tz), vj(t2)}, 


5. Up(ti) = (up) §'(tr) 

< max{(up)§ (ti * ta), (Up)§ (tz)} 

= max{5. p(t, * tz), 6. Up(tz)} 

5. Up(t,) = 6. maxf{up(t, * tz), Up(t2)}, 


so - Ur (ty) S max{ur(ty * tz), vr (tz) }, v(t, S max{u;(ty * tz), v;(tz)} and  vp(ty) S max{up(t, * 


tz), Up(t2)}. Hence B isa NCID of Y. 
Theorem 3.2.9 If B is a NCID of Y, then NCM BM of B isa NCID of Y, for all 5 € (0,1). 


Proof. Let B bea NCID of Y and & € (0,1]. Then we have (Ky)#'(0) = 6. K7(0) = 5. K7(t,) (Kp) (0) = 
(Kr) (tr), (1) 3'(0) = 6.1400) = 6. u(t.) > 0) FC) = (KF Ctr), ee) (0) = 6. Kp (0) = 
S.kp(ti) > (kp)§'(0) = (kp)si(tr) and (up) §'(0) = 6. vp (0) Sb. vr(ti) > (vr) 30) = (Ur)$ (ti), 
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(vp) §(0) = 8.0,(0) < 8. uj(t1) > CD§ O) = (UDS'(t1), (F)3'(O) = 5. UFO) S 5. UE(tL) > (UF)§'(0) = 
(vp)§ (t1). 
Now 

(er)§ (ty) = 6. wp (ty) 

=> d.rmin{ky(t, * tz), Kp(tz)} 

= rmin{6. kr(t, * tz), 6. Kp(tz)} 

(ier)§ (tr) = rmin{ (ep) § (ty * tz), (Ker)! (tz)} 


(Kr)§ (ty) = rmin{(Kr)¥ (ty * te), (Kr)§'(te)}, 


(1)3 (ty) = 5. (ty) 

> 6.rmin{K;(t, * tz), Ky(t2)} 

= rmin{6. kj (t, * t2), 5. Kj (t)} 

(ky) s(t.) = rmin{(«,) F(t, * tz), (K)s(t2)} 


(1c1)$ (tr) = rmin{(«y)§' (ty * tz), (1e1)$' (te) }, 


(Kp) § (ti) = 6. Kp(ty) 

> 6.rmin{kp(t, * t,), Kp(t,)} 

= rmin{6. kp(t, * tz), 6. Kp(t2)} 

(xp) M(t.) = rmin{(Kp) M(t, * tz), (cp) (t2)} 

(Cc) > rmin{(k) s(t, * to), (ep)§ (t2)} 
and 

(vr)§ (ti) = 6. vp(ty) 

< 6.max{ur(t, * tz), Up(tz)} 

= max{6. vp(t, * tz), 5. up(tz)} 

(vp) M (ty) = max{ (v7) M(t, * ty), (oP) M(t,)} 


(ur)§ (ti) < max{(ur)§' (ty * tz), (Ur)§ (te) }, 


(ups (tr) = 6.0; (ty) 

< 6.max{u;(t, * t,), U;(t2)} 

= max{6. uy (ty * t2), 6. U; (tz )} 

(oS (tr) = max{(U s(t * tz), (VDE (ta)} 


(vy) s(t.) S max{(vp)3 (tr * te), (DS (ta)}, 
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(Up)§ (tr) = 6. up(ty) 
< 6.max{up(t, * tz), Up(tz)} 
= max{6. up(t, * tz), 6. Up(t2)} 
(up) M(t.) = max{(up)M (t, * ty), (op) §(t2)} 
(vp)§ (ti) S max{(vp)§ (ti * tz), (Vp) Ss (t2)}. 
Hence Bs of B isa NCID of Y, forall & € (0,1]. 
Theorem 3.2.10 Let B be a NCID of Y and & € [0,1] then NCM Bs of B isa NCSU of Y. 


Proof. Suppose t,,tz € Y. Then 
(ky) s (ty * tz) = & Kp (ty * ty) 
> 6. rmin{kr(tz * (ty * tz)), Kp (tz)} 
= 6.rmin{«y(0), kr(t2)} 
> §.rmin{Ky(t,), Kp(tz)} 
= rmin{6. Ky(t,), 6. kp(t>)} 
(Kr)§ (ti * te) = rmin{(Kkr)¥ (t), (Kr) § (t2)} 


(Kr) § (ty * to) = rmin{(Ky)§ (ty), (Kr) 5 (t2)}, 


(a(t; * ty) =.7G (ty * ty) 

> S.rmin{t; (tz * (t, * tz)), Ky (t2)} 

= 6.rmin{k,(0), k,(t2)} 

> &.rmin{k;(t,), k;(t2)} 

= rmin{6. «;(t,), 6. «;(t,)} 

(ko (ty * to) = rmin{(k,)§(t,), (Kf (t2)} 


(1) 5 (ty * tz) > rmin{(1)§ (ty), (1) 5! (t2)}, 


(Kp)B (ty * tz) = 6. p(t, * ty) 

> S.rmin{kp(t, * (t, * tz)), Kp(tz)} 
= 6.rmin{kp(0), kp(tz)} 

> S.rmin{k,(t,), kp(ty)} 

= rmin{6. kp(t,), 5. Ke (tz)} 


(kp) § (ty * tz) = rmin{ (Kp) (t1), (kp) §' (t2)} 
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(xp) M(t, * t2) = rmin{(kp)M(t,), (cp) M (t2)} 
and 

(Ory et3) = 6.05 (ye t2) 

< 6.max{ur(t, * (t, * t2)), ur (t2)} 

= 6.max{vu7(0), vr (t2)} 

< 6.max{ur(t,), ur(t2)} 

= max{6. vr(t,), 6. up (t2)} 

(vr) s(t, * tz) = max{(vp)M (ty), (Urs (t2)} 


(ur)§ (ty * tz) < max{(vr)s'(t,), (Vr) § (ta)}, 


(up) M(t, * te) = 8. v,(ty * tz) 

< &.max{u;(t, * (t, * tz)), Uj (tz)} 

= &.max{v,(0), v;(t2)} 

< 5. max{v,(t,), v;(t2)} 

= max{6. u,(t,), 6. U;(t2)} 

(v1)8 (tr * tz) = max{(v))§'(tr), VDF (ta)} 


(Ups (ty * te) S max{(vp)§'(t), (DS (ta)}, 


(vp)e (ty * tr) = S.up(t, * tp) 

< 5.max{up(t, * (t, * tz)), Up(t2)} 

= §.max{vp(0), Up(t2)} 

< &. max{up(t,), Up(tz)} 

= max{6. p(t), 6. Up(tz)} 

(vp)g (ty * tz) = max{(Up)§ (ti), (Ups (ta)} 

(vp)§ (tr * te) S max{(Up)§ (ti), (UE)S (ta) 
Hence Bg! isa NCSU of Y. 


Theorem 3.2.11 If the NCM B#' of B is a NCID of Y, for 5 € (0,1]. Then B is a neutrosophic cubic BF- 
subalgebra of Y. 


Proof. Assume B@' of B isa NCID of Y. Then 
5. (Kp)(ty * tz) = (ep) 5! (ty * tz) 
> rmin{(Kr)§ (te * (ty * te)), (Kr)§ (te)} 


= rmin{(kr)§'(0), (Kr)§ (t2)} 
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> rmin{(Kr)§ (ty), (er)§ (t2)} 
= rmin{6. «r(t,), 5. Kp (t,)} 
5. (Kr) (t, * tz) = 6. rmin{kp(t,), Kp (t2)} 


=> Kr(t, * tz) = rmin{kr(t,), Kr(t2)}, 


5. (Ky) (ty * te) = (Ki) 8'(th * te) 

> rmin{(k,)§ (tz * (ty * t2)), (Ky) §'(t)} 
= rmin{(ky)§'(0), ()§ (t2)} 

> rmin{(y)§ (tr), (14)$ (ta)} 

= rmin{5.«;(t,), 5.«;(ty)} 

5. (ky) (ty * tz) = & rminf«;(t,), kj (t2)} 


> k(t, * t,) = rmin{k;(t,), «j(t2)}, 


5. (Kp)(ty * to) = (kp)3i(ty * te) 

> rmin{(Kp)5 (te * (ty * tz), (kp) 5 (te)} 

= rmin{(kp)§ (0), (kr) 5 (t2)} 

> rmin{(Kp)§ (ty), (kp) § (te)} 

= rmin{6. Kp(t,), 5. kp(t2)} 

8. (kp) (ty * tz) = 8. rmin{xp(t,), Kp(tz)} 

> Kp(ty * ty) > rminfkp(ty), kF(t2)} 
and 

5. (Up) (ty * te) = (Ur) s(t * te) 

< max{(vr)§'(te * (ty * te), (Ur)$ (t2)} 

= max{(U7)§' (0), (Ur)§ (ta)} 

< max{(vr)§'(t1), (Vr)$ (t2)} 

= max{8.v7(t;), 5. vp(tz)} 

8. (Vr) (ty * tz) = 6. maxfvy(ty), vr(te)} 


=> ur(t; * tz) S max{ur(ty), vp (tz)}, 


5. (v1) (tr * te) = (U1) 3'(tr * te) 
< max{(vy)$ (te * (tr * t2)), (US (t2)} 


= max{(v))§ (0), (v3 (t2)} 
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< max{(vp)§'(t), (Ups (tz)} 
= max{6. v;(t,), 6. vy (t2)} 
5. (up) (ty * tz) = &. max{v,(t,), v;(t,)} 


=> u(t; * tz) S max{v;(tz), vy (tz)}, 


5. (Up)(ty * tz) = (Up)g (ti * te) 

< max{(vp)§ (te * (tr * te)), (UE)s (te) 

= max{(vp)§ (0), (vp) § (t2)} 

< max{(vp)§'(t1), (Ue)s (t2)} 

= max{6. Up(t,), 6. Up(tz)} 

6. (Up) (ty * tz) = 6. max{up(t,), Up(t2)} 

> up(t, * tz) S max{up(t,), Up(tz)}. 
Hence B is a NCSU of Y. 


Theorem 3.2.12 Intersection of any two neutrosophic cubic multiplications of a NCID B of Y is a NCID of 
Y. 


Proof. Suppose Bj‘ and Bu are neutrosophic cubic multiplications of NCID B of Y, where 6,5’ € (0,1] 
and 6 < 6’, as we know that Bs and Bal are NCIDs of Y. Then 


(Cer)8! A Cer)§/) (tr) = rmin{(er)§' (tr), Cer) 9! (t1)} 
= rmin{ky(t,). 6, Kp (t,). 67} 
= Kr(ty).6 


(Cer)3 9 (Kr) 51) (tr) = (er) §'(tr), 


(CDS A CG) (tr) = rmin{ (13 (ty), (14) $1 (t.)} 
= rmin{k;(t,). 8, K;(t,). 67} 

= kj(t;).6 

(CKDS A C1) 87) (tr) = 3" (tr), 


(CKp)S A (icp) gr) (tr) = rmin{(Kp)§ (ty), (Kp) sr (t1)} 
= rmin{kp(t,). 6, kp(t,). 67} 
= Kp(ty).6 


(Ck) 59 (Kp) 5") (ty) = (kp)! (ty) 


and 
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(Cop)! 9 (Up)gr) (tr) = max{(vy)§' (tr), (Ur) gr (t1)} 
= max{u7(t,). 6, up(t,). 6} 
= Ur(ty). 6 


(Cur)§ 9 (Urs) (ta) = (vr) gr (ta), 


(Cos N CDs’) (ta) = max) F(t), (D5! (t1)} 
= max{u,(t,). 6, v;(t,). 6} 

= u(t). 6" 

(Cos 9 CDs) (tr) = CUD5' (ta), 


(Cup)S 9 (Ue) §) (tr) = max{(vp)$ (tr), (Fs! (t1)} 
= max{ug(t,). 6, Up(t,). 5} 

= Up(t,). 6” 

(Cup)S 9 (UE) 8) (tr) = (Ue) 5 (tr). 


Hence Bs! N Bar is NCID of Y. 


Theorem 3.2.13 Union of any two neutrosophic cubic multiplications of a NCID B of Y is a NCID of Y. 


Proof. Suppose Bj‘ and Bu are neutrosophic cubic multiplications of NCID B of Y, where 6,5’ € (0,1] 
and 6 < 6’, as we know that BS’ and Bar are NCIDs of Y. Then 


(Cer)S U (er) gr) (ta) = rmax{(Kr)F (tr), (kr) 37 (ta)} 
= rmax{ky(t,). 5, Kp (t,). 67} 

= Kr (t,). 6" 

(Cer)B" U Cor) gr (ta) = (ler) g7(ta), 


(Ce)B' U (Hei) g7) (ta) = rmax{(K,)§' (tr), (1) 5" (ta)} 
= rmax{k;(t,). 5, k(t, ). 67} 

= k,(t,). 6’ 

(CDS U Ce) 3/)(t1) = (ar (tr), 


(Ckp)§ U (Kp) 57) (ta) = rmax{(Kep)$" (ta), (Ke) 5" (ta)} 
= rmax{kr(t,). 5, Kp(t,). 57} 
= Kp(t,). 8" 


(Cee )B' U (ke) 57) (tr) = (ee) 5/ (tr) 
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and 


(Cor) U (Urs) (tr) = min{(vy)§' (ty), (Urs! (t1)} 
= min{ur(t,). 6, vp(t,). 6} 

= vr(t,). 6 

(Con) U (Urs) (tr) = (or)3 (ty), 


(ODS Y DS) (t) = min{()F (ty), Cs (t1)} 
= min{v;(t,). 6, vj (t,). 6} 

= u;(t,).6 

(ODS Y DS) (t) = CDS Ct), 


((op)S U (Up) sr) (tr) = min{(Up)F (ty), (Ves (t1)} 

= min{ug(t,). 5, vp(t,). 6} 

= Up(t,).6 

((up)§ U (Up) §/) (tr) = (vp) S(t). 
Hence Bs! U Ba! is NCID of Y. 
3.3 Magnified Translative Interpretation of Neutrosophic Cubic Subalgebra and Neutrosophic Cubic 
Ideal 
In this section, we define the notion of neutrosophic cubic magnified translation NCMT and investigate some 
results. 


Definition 3.3.1 Let B = (kpyp,UriF) be a NCS of Y and for kyzp, a, B € [[0,0], 7] and y € [[0,0], ¥], 
where for Ur;, a, 8 €[0,I'] and y € [0,£] and for all 6 € [0,1]. An object having the form Beagy = 
{(kripeapy Uripeapy} is said to be a NCMT of B, when (kr) fig (ty) = 6. Wp(t,) + a, (11) 3g (ty) = 
S.K(tr) +B, (kp sy (tr) = 6.kp(ty) - y and (up)gig (t) = Sve(t,) +a, CUpsp (tr) = 5.vj(t) +B, 
(Up)Sy (tr) = 6. up(t,)-y forall t, € Y. 


Example 3.3.1 Let Y = {0,1,2} be a BF-algebra as defined in Example 3.2.1. ANCS B = (kyyp,Uryp) of Y 
is defined as 


oe Cea ift, =0 
Kr(ta) = [0.4,0.7] if otherwise 


_ /[0.2,0.4] ift, =0 
Ky (t,) = (eg if otherwise 


_ ([0.4,0.6] if t; =0 
Ke(ts) = Cos 0.8] if otherwise 


and 
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0.1 ift; =0 
t= 
Sats) (5 4 if otherwise 
0.2 ift, =0 
t,)= 4 
vi(t) (j 3 if otherwise 
0.5 if ty = 0 
t= 
vr (ta) G 7 if otherwise. 


Then B is a neutrosophic cubic subalgebra, for vp;p choose 6 = 0.1,a = 0.02, B = 0.03, y = 0.04 and for 
KrF choose 5 = [0.1,0.4], « = [0.03,0.07], B = [0.04,0.08], y = [0.02,0.06] then the mapping 
B(O.4) apy) IY > [0,1] is given by 

M _ /(0.04,0.19] ift, =1 
(Kr )f0.1,0.4] [0.03,0.07] (ti) = loge 0.35] if otherwise 


MT _ ((0.06,0.24] ift, =1 
(K1)j0.1,0.4] [0.04,0.08] (t1) = ee if otherwise 


Mer _ ((0.02,0.18] ift, =1 
(Kg) f0.1,0.4] [0.02,0.06](t1) = (obs: 0.26] if otherwise 


and 

comsatoaG A 

erence feet 

(Urbx00404) = tee i ae 
which imply — (Kr) (§.4,0.4)[0.03,0.07] (t1) = [0-1,0.4]. «p(t,) + [0.03,0.07] , — ()19.1,0.4]10.04,0.08) (ts) = 
[0.1,0.4].K_p(t,) + [0.04,0.08] : (Kg){0.1,0.4]{0.02,0.06](t1) = [0.1,0.4]. «p(t, ) — [0.02,0.06] and 


(U7) (0.10.02) (t1) = (0.1). ur(t,) + 0.02 , (01) (0.19(0.03) (t1) = (0.1). vp(t,) + 0.03 , (VE) (0.1) (0.04) (t1) = 
(0.1). vp(t,) — 0.04 for all t; € Y. Hence BM™ is a neutrosophic cubic magnified translation. 


Theorem 3.3.1 Let B be a neutrosophic cubic subset of Y such that for Kp;p, a, 6 € [[0,0],7] and y € 
[[0,0], ¥], where for vp;p, a, B € [0,F] and y € [0,£] and6 € [0,1] and a mapping BeagylY > [0,1] bea 
NCMT of B. If B is NCSU of Y, then Bsivg', is a NCSU of Y. 


Proof. Let B be a neutrosophic cubic subset of Y such that for Kp; p, a, 6 € [[0,0],7] and y € [[0,0], ¥], 
where for vr ip, o,B € [0,T'] and y € [0,£] and6 € [0,1] and a mapping ByagylY > [0,1] be a NCMT of 
B. Suppose B is a NCSU of Y. Then xkp(t, * tz) => rmin{kr(t,), ep (t2)} «(ty *t2) = 
rmin{k;(t,), kj (t2)}, Kp(t, * tz) = rmin{kp(t,), Kp (tt, ) } and vup(ty * tz) < maxf{ur(t,), vp(tz)}, uh * 
tz) S max{u;(t,), vj(ty)}, vp (ty * tz) < max{up(t,), vp(t2)}. Now 


(Kr) Sig (ty * tz) = S.kp(ty * tr) +a 


> 6.rmin{Ky(t,), Kr(t2)} + a 
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= rmin{6. Kr(t,) + a, 6. Kp (tz) + a} 
(ier)Gig (tr * te) = rmin{(Kr) gy (tr), Cer )g a (tz)} 


(Kr)Siq (ty * to) = rmin{(Kp) sq (ti), (Kr)siq (te)}, 


(iy)§ig (ty * tr) = 6.u,(t, * tr.) +B 

> 6.rmin{k;(t,), k;(t,)} + B 

= rmin{6. K)(t,) + B, 5. K,(t,) + B} 

(1) 5'g (tr *t2) = rmin{()§g (ti), (sig (tz)} 


(psig (ty *t2)2 rmin{(i)§g (ti), (igi (ta) }, 


(Kp) Sy (tr * te) = 5. kp(ty * ty) —y 

=> 6.rmin{kp(t,), kp(t2)} —y 

= rmin{6. kp(t,) — y, 6. Kp(t2) — y} 

(Kp) Sy (tr * te) = rmin{(kp) sy (t1), (Kp)Sy (te) 
(Kp)Sy (ty * te) = rmin{ (Kp) sy (t1), (Kp)sy (te) 

and 

(Ur) pia (ty * tr) = Sur(t, *t,) +a 

< 6.max{up(t,), vp(tz)} + a 

= max{6. vr(t,) + a, 6. up(tz) + a} 

(Ur Bia (tr * te) = max{(vr) Fg (tr), (Ursa (t2)} 


(Ursa (ty * tz) S max{(vp) sg (ti), Ur)s'e (t2)}, 


(up sig (ty *t,) =6.u,(t, *t.) +B 

< &.max{u;,(t,), v;(t2)} + B 

= max{6. v;,(t,) + B, 6. u;(t2) + B} 

(oDBp (ta * te) = max{(v)8F (t.), (ODE (ta)} 


(vp sip (tr * tz) S max{(yy)s'g (tr), (Usp (ta)} 


(Up)sy (ty * tz) = 6.vp(t, * tz) —y 

< 6.max{ug(t,), Up(t2)} —y 

= max{6. up(t,) — y, 6. p(t.) — y} 

(up)sy (ty * tz) = max{(up)sy (tr), (VE)By (t2)} 


(up)Sy (tr *t2) S max{(vp)§'y (ti), (vp) sy (ta)}. 
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Hence NCMT Béigy is a NCSU of Y. 


Theorem 3.3.2 Let B be a NCS of Y such that and for Ky; ,, a, 6 € [[0,0], 7] and y € [[0,0], ¥], where for 
vUryr, % B € [0,P'] and y € [0,£] and 6 € [0,1] and a mapping Byagy:¥ > [0,1] be a NCMT of B. If 
Bs‘agy is NCSU of Y. Then B is a NCSU of Y. 


Proof. Let B be a neutrosophic cubic subset of Y, where a,B,y € [0,¥], 5 ©€ [0,1] and a mapping 
Beagy:¥ > [0,1] be a NCMT of B. Suppose Big y = {(ke)$ apy UB)sapyt isa NCSU of Y, then 


5. up(ty * ty) +o = (ep) MI(t, * ty) 
> rmin{(Kr) ge (ty), (kr) sa (t2)} 
= rmin{6. Kp(t,) + a, 6. Kp (tz) + a} 


6. Kr(t, * t2) + a = 6. rmin{ky(tz), ep (t,)} + a, 


6. kj (ty * tz) +B = (q)sig (ty * tz) 
> rmin{(K)§'g (ti), (K1)3'p (t2)} 
= rmin{6. Kj (t,) + B, 6.«;(t2) + B} 


5. «y(ty * tz) + B = 8.rming{xy(tz), 1 (t1)} + B, 


5. kp(ty * tz) —y = (kep)s'y (th * tz) 

> rmin{(Kr)s¥y (t1), (Kr) sy (t2)} 

= rmin{6. kp(t1) — y, 5. Kp(t2) — y} 

5.kp(ty * tp) —y = S.rmin{Kkg(ty), ke(ty)} — y, 

and 

5. up (ty * to) +a = (ope (ty * te) 

< max{(vr) $e (ti), (Ur) $a (t2)} 

= max{6. vp(t,) + a, 5. up (tz) + a} 


6. Up(ty * tz) +a = 6.maxf{u7(t2), vp(ty)} + a, 


5.0; (t, * tz) + B = (Up g (th * te) 
< max{(v,)§'p (ti), (psig (tz)} 
= max{6. v,(t,) + B, 6. vu, (t2) + B} 


5. u(t * tz) + B = 6.max{uj(tz), v1(t1)} + B, 
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5. Up(ty * tz) —y= (Up)by (tr * ty) 
s max{(vp)é'y (ti), (up)sy (tz)} 
= max{6. up(t;) — y, 5. Up(tz) — y} 


6. Up(ty * tz) — y = 6. max{ug(tz), Up(t,)} — y, 


which imply Kkp(t, *t,) = rmin{ky(t,), Kp(t2)} , Ky (t, * ty.) = rmin{k;(t,), Kj(t2)} , Kp(ty *t,) = 
rmin{kp(t,),Kp(t2)} and up(t, * tz) S max{up(t,), vp (tz) },uj(t, * tz) S max{v;(t,), vy (tz) }vp(t, *t2) S 


max{v,(t,), Up(tz)} for all t;,t, € Y. Hence B isa NCSU of Y. 


Theorem 3.3.3 If B is a NCID of Y. Then NCMT Bf‘'gy of B is a NCID of Y for all Krjp, a BE 
[[0,0], 7] and y € [[0,0], ¥], where for Upp, a,B € [0,I] and y € [0,£] and 6 € (0,1). 


Proof. Suppose B = (Ky) p,U7,7) isa NCID of Y. Then 

(Kr)$i¢ (0) = 6.kr(0) +a 
= 6. Kp(t,) + a 

(Kr)$ia (0) = (kr)Sq (t1), 
(Kg (0) = 6.«,(0) +B 
> 6.K,(t,) +B 

(Ky)§ip (0) = (sig (tr), 
(Kr)Sy (0) = 5.Ke(0) —y 
= 6.Kp(t1) —y 
(Kr)Sy (0) = (kp) Sy (tr) 

and 

(Ur)$q (0) = 6.v7(0) + a 
< d.ur(ty) + a 

(Ur )8ia (0) = (Ur)S a (tr), 
(vp) sg (0) = 5.v,(0) + B 
< 6.u,(t,) +B 

(sig (0) = (Ups (tr), 
(vp)sy (0) = 8.v-(0) —y 
S 6.Up(t1) — y 


(URS) (0) = (Up)3y (t1) 
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Now 


and 


(Kr)Sa (ty) = 5. Kp (ty) +a 

> S.rmin{xp(t, * ty), Kp(ty)} + a 

= rmin{5. «p(t, * tz) + a, 8. Kp (tz) + a} 

(Kr)§q (tr) = rmin{(Kr) sg (tr * ta), (er )gg (ta)} 


> (kr) so (ty) = rmin{(ep) sie (tr * tz), (Kr )s ia (t2)}, 


(3g (ti) = 5.1q(t,) +B 

> S.rminfi(t; * ty), Kj(t2)} + B 

= rmin{5.1(t; * ty) + B, 6.1;(ty) + B} 

(K1)Sig (ta) = rmin{ (Ky )sig (tr * ta), (gig (te)} 


> (iq) sg (tr) 2 rmin{(Ky)§'g (ty * ta), (Ky) 5'p (ta)}, 


(Kr) Sy (ti) = 5. ke(tr) —Y 

> d.rmin{xp(t, * ty), Ke(ty)} — 

= rmin{6. «p(t, * tz) — y,5.Kp(tz) — y} 
(Kp) Sy (tr) = rmin{(Kp) sy (tr * te), (Kp)sy (te) 


> (kp)sy (tr) = rmin{(Kp)sy (tr * te), (Kp )sy (t2)} 


(ur) MT (ty) = 6.vr(ty) + 0 

< §.max{u7(t, * tz), Up(tz)} + a 

= max{5.uz(ty * ty) + a, 8. U¢(t,) + a} 

(up )MT(ty) = max{(vp MT (ty * te), (CUr)MI (t)} 


> (Up) Sa (tr) S max{(Up) sig (tr * te), (Ursa (ta)}, 


(upsig (tr) = 6. vu, (t,) +B 
< 6. max{v,(t, Z: tz), Uy(t2)} + B 
= max{6. v(t, * tz) + B, 6. vu; (tz) + B} 


(vp sig (t1) = max{(v,)sig (tr * tz), (USB (t2)} 
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= (vp sig (tr) S max{(v,)sp (t * te), (VDsig (ta)}, 


(vp )sy (tr) = 5. vp(ti) —y 

< §.max{up(t, * tz), Up(tz)} —y 

= max{6. Up(t; * tz) — y, 6. Up(t2) — y} 

(vp sy (tr) = max{(up)sy (tr * te), (VA)sy (t2)} 

= (vp)sy (ti) S max{(up)sy (tr * te), (Up)sy (ta)} 


for all t,,t,. € Y and all for Ky; ,, a, 6 € [[0,0], 7] and y € [[0,0], ¥], where for vpjp, a, B € [0,T] and ye 
[0,£] and & € (0,1]. Hence Bg'gy of B is a NCID of Y. 


Theorem 3.3.3 If B is aneutrosophic cubic set of Y such that NCMT BeaBy of B isa NCID of Y for all for 
Kryp, OB € [[0,0], 7] and y € [[0,0],¥], where for vpyp, a, 6 € [0,T] and y € [0,£] and 6 € (0,1], then 
B isa NCID of Y. 


Proof. Suppose NCMT B5'xg,, is a NCID of Y for some Kryp, «8 € [[0,0], 7] and y € [[0,0], ¥], where 
for Urrr, a, B € [0,T] and y € [0,£] and 6 € (0,1] and t,,t, € Y. Then 


5.k_(0) + a = (Kp) M70) 
> (ier) Gia (ti) 


6. Kp(0) + a = 6. Kp(t,) + a, 


5.11(0) + B = (eq) §g (0) 

> (sip (tr) 

5.«,(0) + B = 5.«,(t,) + B, 
5.kp(0) — y = (kp) sy (0) 


> (kp) sy (tr) 


5.«-(0) — y = 6. Kg(ty) —y, 
and 
5.u_(0) + & = (v_)M7(0) 
S (vp )¥ia (ty) 


6.u7(0) + a = 6. up (ty) +4, 
5.0,(0) + B = (usp (0) 


s (upsie (tr) 


6.u;(0) + B = 6.u;(t,) + B, 
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6. up(0) SV (vp)sy (0) 

< (vp)sy (tr) 

6.Up(0) — y = 6. ug(t,) —y, 
which imply Kr(0) > «r(ty),%i(0) > (ty),Kr(0) 2 Kp(t,) and v7(0) < vr(ty), v1(0) < vit), ve(0) S 
Up(t,). Now, we have 

5. kp (ty) + @ = (Kr) (ty) 

> rmin{(kp) gq (ty * te), (Kr) Sa (te)} 

= rmin{6. Kp(t, *t2) + a, 6. «Kp(tz) + a} 


6. kp(t,) + a = 6. rmin{kr(t, * tz), Kr(t2)} + a, 


5.) (t.) +B = OK) MF (ty) 
= rmin{(i)§g (ty *t2), (iq) g'8 (tz)} 
= rmin{6.K)(t, * tz) + B, 6.«j(t2) + B} 


6. k;(t,) + B = 6. rmin{k;(t, * t,), k,(t,)} + B, 


6. kp (ty) —y = (ier )BY (ta) 

> rmin{(kp) M7 (ty * ta), (kp) MT (t2)} 

= rmin{6. kp(t, * tz) — y, 6. kp(t2) — y} 

5.kp(t,) —y = 6. rmin{kp(t, * tz), Kp(tz)} — Y 
and 

5.ur(ti) + a = (Ur) sa (ta) 

< max{(Up)$ iu (tr * te), (Vr) Su (ta)} 

= max{5. vp(t, * tz) + a, & v_(tz) + a} 


6.v7(t,) + a = 6.max{ur(t, * tz), vp(t2)} + a, 


6.u;(t;) + B = (psig (tr) 
s max{(uj)§\g (t1 *t2), (vse (t2)} 
= max{6. v(t, * tz) + B, 6. vu; (tz) + B} 


5. u(t) + B = 6.max{uj(t * tz), vi(tz)} + B, 


5. Up(t1) — ¥ = (Up)sy (tr) 
< max{(vp)sy (ti * ta), (Up)sy (t2)} 


= max{6. Up(t, * tz) — y, 6. up(tz) — y} 


Mohsin khalid,Florentin Smarandache,Neha Andaleeb khalid and Said Broumi, Translative And Multiplicative 
Interpretation of Neutrosophic Cubic Set 


Neutrosophic Sets and Systems, Vol. 35, 2020 335 


6. Up(t,) — y = 6. max{up(t; * tz), Up(t2)} —Y 


which imply kp(t,) > rmin{kr(t, * tz), kp(tz)}, my (t,) = rmin{k;(t, * tz), Ky(t2)}, Kp(t,) = rmin{kp(t, + 


tz), Kp(tz)} and v(t) S max{ur(t, * tz), vp (ty) },u;(t,) S max{u;(t, * tz), vy(tz)},Vp(t,) S max{vup(t, * 


tz), Up(t2)} for all t,,t. € Y. Hence B isa NCID of Y. 


Theorem 3.3.4 Intersection of any two NCMT of a NCID B of Y isa NCID of Y. 


Proof. Suppose BeaBy and Berar ply’ are two NCMTs of NCID B ofY, where for Bugy >for Krpp OBE 
[I 0,0 L7),y € [I 0,0 1, ¥|, for Ur, % 6 € [0,T],y € [0,£] and for Bar ply! for Krpp a’, B’ € [I 0,0], 7], € 
[[0,0], ¥], for vrrp,a’,B’ € [0,T], y’ € [0,£]. Assume a<a’,B < By <y’ and 6 = 8’. Then by Theorem 


3.3.3, Begiay and Bg, X.,g),y, are NCIDs of Y. So 


(Cer) Sa O Cer )8) a) (ta) = rmin{(er)¥e (tr), Cer) $e (t1)} 
= rmin{6. K7(t,) + a, 6" Kp(t,) +0} 
= 6.Kp(t,) + a 


(Cer) Sie O (kr) 8 (tr) = (Kr) Sie (t), 


(CK) Sip 9 (1)8 (tr) = rmin{(Ky)§'g (tr), (1) § g(t.) } 
= rmin{6. K;(t,) + B, 6’. «(t,) + B} 

= 6.K,(t,) +B 

(CK) Sip 1 (3 (tr) = CKD sip (tr), 


(Ckr Sy O (ke) § y/)(tr) = rmin{ (Ke) sy (tr), (Kr)s) y(t} 
= rmin{6. Kp(t,) — y, 8". Ke(ty) — y} 

= 6’. Kp(t,) -—y’ 

(CKE Sy 9 (kp) 8 y/) (tr) = (Kp)8/ y(t) 


and 


(Ce n (vr)g, a) = = max{(Ur)§\q (t1), (ur) 3, de (ty)} 
= max{6. vp(t,) + a, 6’. up (ty) + a} 

= 6’.u7(t,) +0’ 

(rsa Ur) w)(tr) = Ur) grqr (tr), 


(ODss O (O)31 b(t.) = max{(UD sg (tr), (UDB B/(tr)} 
= max{6. v,(t,) + B, 6’. uv, (t,) + 8} 

= 6'.u,(t,) + B’ 

(COD 9 WME) = CDM (ty), 
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((upsy 9 (UE) 3y 1 )(t,) = max{(ug)3'y (ty), (UE) sy (ty )} 
= max{6. p(t) — y, 5’. up(t1) — y} 
= 6.up(t1) —y 


(Urey n (UE)Sr yr) (tr) = (vp)sy (ti). 


Hence Byagy 1 Bs'q'gry’ is NCID of Y. 


Theorem 3.3.5 Union of any two NCMT B? py ofa NCID B of Y isa NCID of Y. 


Proof. Suppose By‘, apy and Baral ply’ are two NCMTs of NCID B of Y ,where for BM 


fy ‘Be ,forKrrp, a8 € 


[I 0,0], 7],v € [I 0,0], ¥], for Upp, % 8 € [0,T],y € [0,£] and for Bar ply! ,for Krpp a’, B’ € [I 0,0], 7], € 
[[0,0], ¥], for vpyp,a’,B’ € [0,T], y’ € [0,£]. Assume a> a’,B > B,y>y’' and & = 6’. Then by Theorem 


3.3. 3, BeaBy and Bye 


and 


a’p/y' are NCIDs of Y. So 
(Cer)S'a U Cer )§r a) (tr) = rmax{(Ker) Sa (ta), Cer) gr qr (ta)} 
= rmax{6. Kp(t,) + a, 6’. Kp (ty) + a} 

= 6.Kp(t,) +a 


(Cer)Ba U (Kr )gra (tr) = Cer) Sia (tr), 


(CKDSip UY Cay) srgr)(ta) = rmax{(1q) 3g (tr), (KDgrgr (ta) 
= rmax{6. k(t) + B, 5’. Ky (t,) + B} 

= 6.K;(t,) +B 

(CK) Sip U (3) (tr) = Ce sip (tr), 


(Carey U (Ke) b) y(t.) = rmax{(Kp)Sy (tr), Cker)g! y(t} 
= rmax{6. kp(t,) — y, 8’. Kp(t,) — y} 

= 6’. Kp(t,) — y} 

(CeR)By U Cee )gr (ta) = Cee) gry (ta) 


(Cop MT U Cor) 2,)(ty) = min{(v~ M(t), CNM Ct} 
= min{6.v_(t,) + a, 8" v_(t,) + a} 

= §.up(t,) +a’ 

(CorMT U (VDT )(tr) = (CoN (ty), 


(Use U (US B)(ti) = min{(V,)§'p (tr), (DS, Br (t1)} 
= min{6. vu, (t,) + B, 6’. u,(t,) + B} 
= 6'.u;(t1) + B’ 
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Hence Bé‘agy U BS: a, 


(ODS's YU CDS p(t) = CD5rgr(t), 


(Cup)sy UY (Ups y/) (tr) = min{ (up) sy (tr), (UF)Br y(t} 
= min{6.up(t,) — y, 8. up(t,) — y} 
= 6.up(t,) —y 


(Urey U (UF )Sr yr) (tr) = (psy (ti). 


gry: 1s NCID of Y. 


4. Conclusion 


In this paper, we defined neutrosophic cubic translation,, neutrosophic cubic multiplication and neutrosophic 


cubic magnified translation for neutrosophic cubic set on BF-algebra. We provided the new sort of different 


conditions for neutrosophic cubic translation, neutrosophic cubic multiplication and neutrosophic cubic 


magnified translation and proved with examples. Moreover, for better understanding we investigated many 


results for NCT, NCM and NCMT using the subalgebra and ideals. For future work, translation and 


multiplication can be applied on neutrosophic cubic soft set and T-neutrosophic cubic set. 
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